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1. IdTRODUCTION.

A, AUTHORIZATIONW AND PAST RETOETS. - The Keeney lane Pumping

Station is & part.of the local protection -iorks for the City ol Harte,
ford, as recommended by the District Engineer in "Report of Survey and
Comprehensive Plan for Flood Contrel in the Connecticut River Valley",
datgd March 26, 1937, approved by the Chief of Engiﬁeers, November 29,
1927, and published as House Document NO.‘MGG, 76th Conpress, 2nd
session, The proiect is authorized under the Flood Control 2ct
approved June 26, 1928, |

B, DESCRIPTICIT OF EXISTIVG SFHAGE SYSTEM AND PUMPING FACILITIES, -~

Criginally the municinal sewers serving the area between lMorgan Street
and Park River discherged directly into the Connecticut River, In hd-
dition the Park River interceptor sewer was eguipped with overflows
through which storm flow was discharged inte the Park River, Other
sewers, such as the Gully Brook Interceptors, also discharpged into the
Park River, ) t '

A pumping station, lknown as the Potter Strect Station, was
constructed in 1916 for the purpose of dewatering the arca between
Morgan Strect end Park River during high stages of the Connecticut
River,

Up9n cpmplction of the, scvwage disposal plant in South lkeadows,
the practice of discharging soware into the Connecticut and Park Rivers
was diécontinucd. Ivo small sewage pumps were installed in the Potter
Street Station end all normel sqwage flow was pumped to the disposal

plant by way of the Commerce Stroct Scwer, During high stages of the



Conncotiout River all sowage treatment was discontinued and both BOVWAED
and storm flow were pumped into tho river by a small pumping stetion

located at tho disposal plant and by thc Potter Stroet Pumping Station,

C. NECESSITY FOR THE NEi STATION, - 'Tho odnstruction of ‘tho Harte
ford Riverfront Dikeo and the Park River Conduit will provent tho natural
drainago of an éroﬁ in oxccss of 600 acrcs in reaching tho Connceticut
Rivéf dﬁring high stages, Adcquato pumﬁing facilitios must thorefore be
protided, The existing sewér feoilitics arc such that the sonstruction
of one large stetion whioch would serve the ontire arce will not Bc pOS=
sible without oxtonsive rocomstruction of the sowors, It has booﬁ found
that thc most coeonomioal solution of the probloms will bo the construce
tion of tvo stations’ which nevortheless will necossitate some rocén-
struction of cxisting sowors and oonstruction of one new intcrcepting
sewor, Thus the above-montioned arca of 600 acros will be dividod inte
two drainago areas, of which onc consisting of 256 acres will be scrved
by the two main sowers, Park River intereeptor and the Bast Sidg intore
ceptor, whieh terminatc at the Commercc Streot sowor noar the Potter
Strect Pumping Station, The othor dralnage area, about 230 acr&s, will.
be served by the wupper reﬁches of tho same Park River interccptor; e
gete will be installed near Main Stroct and a new pumping station, the
Bushnoll Park Station, will be constructed noar H;dson Street, The
romainder of the original drainage area will be served by tho rccentiy
constructed North }eandows Pumping Station, (Soo Platc No. 1)e A study
of the drairage arca (256 acros) tributary to the Potter Stroct Station
and an cxamination of the oxisting pumping stetion facili%ios show that
the cxisting pumping station is inadequatc, The station cannét oporato-

ebove olevation 30 mes.l, and for stegos bolow this clevation, the
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cxisting pumps can handle only a portion of the cstimated inflow, The
building is in a doteriorated condition and there is insufficiont space
for largor pumps, A now pumping station, thorefore, will have to be cone
structed, Simultancous or indepondent opcrotion of the cxisting Pottor
Strecet and the proposod Kecncy LaQO_Pumping Stations will be possible fer
some time in the future and o diversion chgmbcr will be constructed at
such a location that flow can bs dirccted to cither station, When tho
Potter Strecot Pumping Stotbion cvontuelly bocomes obsolcote, the Kecney
Ignc Station alonc will scrve the drainage arca, Thereforc, the capacity
of the now station will be ldrgc anough to provent the accumulation of
storm woter and scowage behind the dike end flood wall and tho resulting
damogo to propertys

The war omcrgeney prcceluded the construction of a permancnt
pumping station in the fall of 1943, Howover, a temporary pumping stae
tion was constructed to previde partial flood protoction teo the vital
war industrics located in tho droinegc arce, This tomporory pumping
station consists of & conercte substructure, a concrctc diversion chamber,
a volutc pump made availeble from quth Vcodows Pumping Station and a
wooden supcerstructure, The pormancnt pumping station will usce and one
large the conercte substructure of the temporary pumping station, hub
the wooden superstructure will be demolished, ‘

D. CCNSULTATION WITH THE CITY OF HARTFORD, - During tho design of

the pumping station, econsultations were held with officials repros.nting
the City of Hartford and the Flood Commission of Hartford, The proposcd
station layouts werc studicd by them, and in conforonce, the relative
merits of the layocuts proposcd and thoe cquipment to be used weore dige-

cussed in detail, It wes agreed that special mechanical fenturos weould
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be incorporated in the design with the understanding that the City would
pay for the inerease in cost from the funds contributed by the City to
cover local costse  The pumping statiorn design as"finally developed
moots with the approvel of the Flood Commission &f the City of Hartford,

E. BRITF DESCRIPTIGN OF THE STATION, = The pumping station will

consist of a reoinforcod concretc substructurc utilizing and enlarging the
cxisting reinforeed conorote substructurc and & one story superstructure
of structural steel and brick with glass block pancis to sorve as windows,
The conercto roof slab will be covored with a built-up type roof of foure
ply asphalt and grovel, The ongine room on tﬁo'ground floor will contain
threo gasoline caginos ond right anglc gear units for the 36-inch PUMPS 4
tho B]loES*ELmotor for the lb-inch pump, the stendby unit, ‘the overhead
eranc and othor equipmont, Thc substructure will be divided into the
intake chombor, suction conduit, pump reom, and discharge conduit, The
intekc chamber will contein tho mechanienlly cleanod trash raclks which
worc roquostod ond .the added cost thorcof borne by tho City of Hartford,
thcsiwill bo.installed in the intoke chamber to koép it dry during
pcriods when no pumping will bo. roquired, In the pump room thore will

bo installcd threo 36-ineh voluto pumps, ono 1lé-inch wolute pump and tive
sump pumpss The diseharge condult will bo connceted to the cxisting
pressurc conduit whioh cxtonds umder tho dike to tho Connceticut River,
The dischorge conduit vwill be provided with g gatc which will b opon’
during periads of gravity flow ond closcd whon purping will be nocessary,
On the intermediate floor therc will be locatod the heating squipment

room and the operational room for the mechanieally cloaned racks,
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ITI. SELEZCTION OF THE SITE,

The pumping station will be located on the north side of Keeney
lenc and approximatoly 60 feot from the existing rottor Strect Stution,
which is loeatod ncross the strect between Keoney loane and Potfor Strcct,
This loerntion was choscn for the following principal rocsons: first, it
is the lowest point in the drairage aren; scceond, this locction aollovs o
dircet outflow line through the cxisting conduit to the Connccticut River;
third, the existing tomperary pumping station, built during the war crere

gency at this site, may be utilizeod in the permancnt structurc,
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117, SOILS IWVESTIGATIONS AND FOURDATIONS,

Foundation‘oonditions worc dotermined by onc 2=1/2" bore hole
(BH=263) and onc #«=1/2" borc hole (BH-278) located at sitc of proposcd
station and two additienal 2-1/2" borc holos lecatcd spproximateoly along
outlct conduit from pumping station, Dry drive somplos wore tuken in all
borc holcs, Grophic logs and locations of thosc cxplerations cro shown
on & soil profilc and plan on Platc No, l} (CT=2-1390), Numbers on boring
logs arc thosc of the Providenco Soil Classifiication described on abhove
notecd plate and shovm graphicelly on Platc Wo, 5 (S,Ls Form 01).

Woight of pumping station will about cqual that of soll oxcos
vated ond sinece stotion is founded on sand only minor scttloment is
cxpoctod,

Normal watcer table will vary betweon I, 5:_to El, 12:. Major
foundation problem is provention of disturbarec to foundation soil by
water scoping upward into cxeovation during construction, For this posie
tive mecans of woter control will be requirced,

This pumping station will be econstructed aftor the wer when
construction matorials arc not critical, To climinatce wndermining tho
proscnt pumping station duc to scepage of ground water inte the cxcovoa-
tion for this construction work, Wakeficld wood shect piling was installed
on the west cdge of the presont foundation slab, This incrcescs the
scepage path and thus rodueces the sccepage velecity when it contors the

coxeavation,
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v, HYDROLCGY,

A. TRAINAGE AREA, = The Keconey lene Pumping Station will scrve a

tributary drainage area of 256 acres which extends along the bant of the
Connecticut River in Hartford, Cennecticut, from Park River on the scuth
to some distance north of the raiiroad freight yards, end is bounded on

the west by Main Street. The area is relatively flat, ranging in eleva=
tion from approximately 25 to 60 feet above mean sea level,

1, Present conditions, - The area is fully developed by ine

dustrial and commerecial interests,

2e Possible future conditions, = It is not expected that any

future development in this area will materially increase cither the drain-
age area contributing to the pumping station or the rate of run~off from
the area,

B, SEWER FACILITIES,

1, Existing sewors, - The entirc area is provided with 2 scwer

system whioh drains to the present Potter Streeot Pumping Station of the
City of Hartford and the temporary Xecncy Lanc Pumping Station, The
cxisting scwer layout is shown on Plate 3,

Ze Existing pumping stations, - The oxisting Pottor Strect

Pumping Station of the City of Heortford has two coléctricolly driven 18-
inch pumps which handle scwego flow only, and three cleoetrically driven
2i=inch pumps for storm woter flow, The tomporary Kecney Ilonc Pumping
Station has onc 36" pump driven by ¢ gosoline onginc. At the presont
time there arc two conercte outlcts from these stoations to the river, o
61-0" squarc conduit from the tcmporary Kecnecy Ianc Statien and a 7-foob

6=inch circulor conduit from tho Pottor Strect Station, The two 12-inch



sewage pumps pump sewage flow ffom the Eaé; Side Interceptor, through a
force main in Potter Street, into the Comnecticuyt River Intercepto? in
Commerco Stroot (a sewage line which flows to the South Meadowis sowage
treatment plant), -When the Conmceticut Rivor is high, the storm water
flow in both the East Sidc Interceptor and the Park River Intcreoptor

is pumpcd to the riyer by the throe storm water pumps, The eapacity of
thesce pumps falls off rapidly at heads corresponding to river clovations
above 30 me8,1ls Becousc of tho obsolesgence, worn condition, and poor
operating charactoristics of the pumps, the Potter Strect Station is
considerod incdequate for interior drainoge of the Connceticut River dike
. projeets The prescnec of this station may, howevor, be regoarded 2s an

added factor of safoby in tho overeall drainege scheme,

2s Futurc dcvclopment, =~ It is improbablc that any futurc

changos in the cxisting sewer system will greatly increasc the roto of
run-off from tho drainage arca, The Kecncy Lanc Pumping Station will

be locatcd on Koonoy Leno oppositc tho oxisting Potter Stroct Stotion,
During flopd stoges it will pump the combined sonitary and storm drainege
from its tributery arca, shown on Plate Nos 1, into tho Comnceticut River,

lie Timo -of concenbration. - A study of the drainage system of

tho arca shows that the probable time of concontration ot the pumping
station would be onc hour,

C. ~SEEPAGE, - Thc foundation underlying the dike is of varying
permenbility, Scopago through the perviouws formation will bo proventod
by a sheet pilo cut=off, Beeousc of the choracter of the dosign, the
quantity of secpagce to be oxpooted through the dike znd tts foundation:

at moximum heod will bo smell, .



D. STORAGE, « Natural surface storage is nogligible ond it is not

fonsiblc to creoatc a busin for storage of pock flows from the tributary

arca which is urban in eharactoer,
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Va DETERMINATiON OF DISCHARGE CAPACITY,

Ae  REQUIRENENTS FCR LISCHARGE CAFACITY, - Tho Keenoy ILanc Fumplng

Station will bo of sufficient ecapacity te meet the following requirementss:
1. Pischarge the storm run-off from the total tribubtary droine

age area, Design criteria are as follows:

Be Bunoff caused by a l-hour storm (time of econcentration
of this area is approximately 1 hour) with a probsble frequency of cccurrence
of onee in 10 years, occurring in any month, when pumping against a river
stage with a probable frequency of occurrence of once in 10 years for that
month,

be Discharge 140 percent of the run~-off from & l=hour storm
with a probable frequency of oceurrence of once in 10 years, occurring in
any month, when pumping ageinst a river stage with a probabhle frinquency
of occurrence of once in 1000 years, for that month,

Ze Discharge the scepage through the dike and sanitary sewage
from the ares (computation indicates that these Quantitiés are very small,
and it would be inoonsistent with the over-all accuracy of tho problem to
include them - nence, no further consideration’'is given to secpage or sanie

4

tary sewage flow),

%a Yaintain the watcresurface elevation in the SG;GTS at the
pumping station at or below clovation 10 fect mes.l,, uhdcf'conditions
outlined in Paragraph 1 abovo,

B, RAINFALL, =~ Monthly rainfall intonsity-froequency curves, Plate

T .

No. & was drawn for l-hour storms from the 35 years of rccord of rainfall
at Hertford, These reeerds are complete for &ll months except the three

winter months of Deeember, January, and February, BRainfall intonsity-

frequency values for these months were taken from the record of l-hour
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storms at Providenoe; Rhode Island,

l=hour storm

Month - SRR S 10wyear- froquansy
inches

Jﬁnua;y o 0.55% S

Fehruary OuLly* . .

¥aroh . 04443

April ‘ Gu53

May 0463

June f _ 1,20

July 1,50

August 145

Septomber 1,10

bctober 0,76

Neverber 0,52

Deccmbor' O.5e*

* Rainfall inteonsity from Providunce, R, I, rccords,

Coe  RUN-OFF COEFFICIENTS, - From a study of the drainage arca, the

folloving run-off cocfficionts wer: assumod: 0,55 for the months of June,
Jﬁly, fuagust, Scpborber, and October; 0,70 for the months of Moy and
Novembaor; and 0,80 for the months of Dooember, January, February, March,
and April,

D, FREQUESCY OF RIVER STaGES, - From the monthly stago-frequency

curves of the Conncotiout River at Hurtford, Comnectiout, shown on Plato
7, the 10-ycar and 1000-ycur froguoncey stogos were deotermined for coch
month, Plato 10 shows tho stage-duration curve for the Comnceticut River

et Hartford,
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E, REYUIRNL DISCIARGE CAFACITY, « The amount of seepore Throuph Tl

Connecticut River dike and the amount of séﬁitéfy”séWégé from the area are
negligible \uanultles, therefore, the required discharge capacity is based
on surface runoff. The runoff from the ares was dntern1ned by use of the

formuleo s . AL
Q=014

Q = discharge from the total droinage anrea, in CefeSe;

C = the runoff coefficient;
I = intensity of reinfall in inches per hour for the l-hour storm;
A = total drainoge area tributery to the pumping station, in acros,

The following table shows the rclationship between the rate of runoff and

the corresponding river stage,

t l=hr, 10-yr.: : : :
Run~off : Run-off :Conncecticut River : LO% of

Month : intensity, ¢

: inches : cooffy : c.f.s, ¢ stage (m s.l.) t10=yr, run-off

: per hr, @ : $10-yoar . 1000~ycar: CoelaSe
January : 0,55% ; 0,80 : 112 ; 13,9 2243 ; L5
February ; 0 L . ; 0,80 : 90 : 15,7 2748 ; 36
March 0,43 0,80 88 2342 40,2 : 25
April 0,53 0,80 113 2345 28,9 L5
Moy ; 046% ; 0,70 ; 113 ; 18,6 2242 : L5
-June ; 1,20 ; 0.65 ; 200 ; el 2145 ; 80
July 1,50 0465 : 250 9.9 21,3 100
August : 115 , 0465 oh2 845 20,3 97
Septembor; 1,10 ; 0,05 : 18% ~: 10,2 34,9 : 73
Qotober  f 0,76 : 0,65 126 12,4 223 50
Novembor 052 0,70 93 1.1 30,8 %7
December ; 0,50% : 0,80 : 106 : 16,2 2504 5 L2

* Rﬁlnfﬂll intensity from Prov1dgrcc, Rele reccords,

The values given in the above table are plotted on Plate 11,
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F. RBAUIRED PUMP CAPACITY, = The requirod pump capacity is detore
mined by moans of the envelopse curve, Plate 11, Tho regquired discharge

capacity of the pumps, based on the design requircments used, is as followss

River elovation ‘Dischorge copacity
MeSele Cafese
10 250
Taa e 2245 ¢ o 130
5045 90
38 : 60

G, - INSTALLED PUMP CAPLCITY, « The size of pumps to bo instolled is

depondent upon several factors,  Neturally, the maximum cestimated inflow
is the first consideration, Howover, flexibility of oporation, = factor
of safoty te insure mechanical reliabllity and available or. dovelopod pump
sizos also influoncc tho sclcetion, The characteristics of the pumps to
be installed for the case at hend are shown on Plato. . IB o

o té, | GPERATIOk. ~ Normal drylwéaihcr ficw from the Kechoy lane arca
will bo pumpod by the oxisting Pottor Stroot Pumping Station of the City
of Hﬂrtford;into-tho Connocticut Rivor Iﬁtorcoptor; through whicﬁ it will
fiow to tho‘South Mecodows scwage treatmont plant,

When the river is low, storm flow from the Keeney Lanclarca will
flow by gravity dircetly to tho Connectiecut River either through the present
Eest Side Interegptor or the now outlet through the Kocuney lanc Station.
¥hen the Comnceticut River,dis high, both sowage and storm water will be
pumped to the river by oithor tho oxisbting Pottor Street Station or the

Kceney Iaene Stetion, or both,

- 13 -
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VI. MECHANICAL DESIGH,

fie GENERAL, = Prior to initiating the actual detail design of the

pumping station studies were made to determine the type of equipment to be
installed, The studice recegnized the fact that the area served is of &
semi=industrial and commercial neture and that the sewcrs have relatively
flat pgrades with tho result that matorial sccoumulates during low {lows
ond washes out under storm flow, FPredicated on these facts, the followe
ing type of cquipmegt was sSclected as being satisfactory and most ceonomie
sal for the purposc,

Gasoline engine driven propeller pumps.

Cne small motor driven volute pump for dry weather scowage flow,

Hendwgnerated gate walves on all the pumps,

Swing choeck velves on all the pumps,

One 20 Kw, gasoline eleotriec genoratoer set,

Onc B=ton oveorhead ceranc,

Motor opcraoted sluice gates,

Manually cleancd trash racks,

Carbon Dioxide fire oxtinguisher system,

Two pirc steam heoting systom,

Heecossary switchboard and control cquipment,
Upon cemplotion of the studics a confercnee was held with repreoscntatives
of the City of Hartford for the purposc of discussing all itoms of cguipe
ment, At that timo the city reproscntatives rcduestod that volute punps
be used in licu of propeller pumps, that the trash racks be mochanically
eclecancd, that the valves in the pump suction and dischirge line be hydraulie
cally operated end that a Diecsel engine be used to drive the sowago pump,

This officc concurrcd with the request with the understanding that the

-1 -



City would reimbursc the Government é;r‘fﬁo édditional cost of the cquipe=
ment that thoy desired over that which this offico proposcd to furnish,
The cquipment requested by the City will, in some respeets, facilitato
station .oporations, However, this office is of the opinion that tho
short pcriod of anmnual opsration docs not justify the additionnl cx-
penditurce by the Govornmont,

B, PUMP DRIVE, - Throe possiblo moBns of driving the pumps worc cone
gidorod; namoly, clcotric motors, Dicscl enginos and gasoline cngincs,
Elgetrie power is available in the immcdiate vieinity of the pumping
station, Howovor, past cxporicnce has shown that in order to be rcoson=
ably certain that the pumping station will be able to function under ads
verse conditlons, at loast two sources of power with independent transe-
mission lincs arc nccossary, In view of the additional cost of axtond-
ing & sccond feoder to the stotion and the question of roliability of
soervice, the propesal Te umploy clectric power was disenrded,

The possiblo use of Dicsel onglinocs was thon invostigatoed, The
conclusion resched waos that the ong}nos would bo suitable, but that, oxcept
for driving the 16" scwege pump, their high first cost would not bo offset
by lower operating costs,

Gasoline ongincs of suitable oheracteristics can readily be obe
taincd and at rcasonable first cost, The failurc of an cngine, while
possible, is unlikely, and tho failurc of two or morc cngincs simultancously
is very romote, In the ovent that one ongine foils, the dangor of flpéding
while it is being ropaired would be ellcvieted by the cxcoss capnoity of
the rempining pumps over that whieh‘is_requirod. Considoring theso faetors,

it was dooided to uso gnsoline ongines to drive the 36" pumps,



The gesoline engincs will be of the heavy duty industrial type
capaﬁie of continuously driving the pumps at their rated spced under any
head conditions devcloped, The engines will not use over 85 percent of
theoir éovelopod horscpower et rated specd, Theoy will be mountcd on cone
crete bases and dircetly conncctoed through disconnceting flexible coup=
lings to the right angle goar units,

The Dicsol enginc will bo a high spced two eyele industrial
type capable of conbtinuously driving the pump ot its rated specd under
any head conditions do%clopod._ The ongine will rnot use over 75 percont
of its duvclopéd horscpower, It will bo mounted on a conerctc hasc and
dircetly conncceted through o disconnceting flexible coupling to the right
angle goar unit,

Cy PUNFS, = From the maximum ruguired pumping capacity of 2560 celeS.,

as dctormined in Scetion V, it was deteormined thet provisions should bo
mido té install three pumps, To install a larger number of pumps would
mateorially ineronsc tho cost of the station without resulting in any great -
advantage and a smaller numboer would soriously limit the opurating floxi-
bility and relinbility eof the stotion,

No provisions were made in the eapacity determined in Scetion v
for possiblo mechanical foilurc of cquipment., To provide for this cone
tinguncy,'it is gonsidered nceessary that any two pumps should bo eapable
of declivering about &6 perecnt of the 250 ¢,f,s, i study of pump choroce
teristies indicatos that three 26" mixed flow volute pumps would be ro-
quirecd; coch pump to have a capacity of 100,0 cefese, or 48,000 gepemey
with thoe river at Elevation 10, In addition, onc 16" mixcd flow volutc
pump having a cavecity of 6,000 gep.m, with the river ot Elevation 75 will
be provided teo pump The sanitary scwag:s at such poriods when the river is
ot floocd stogo,
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‘D, ° RIGHT ANGLE GEAR UNITS, - The goar units will bo of the sclf=

eoritained type designed to transmit tho powor from tho horizontal engine
shaft through o neir of splral bovel gears to the vortieal pump shoft,

The units wil¥ be inolosed in o 'cast iron and structural stocl housing and
will have & sorvico factor of 1,25 at tho maximum pdwar requiraed to drivo
the pumps undor any condition of hoad,

‘Ea STAWDBY GENERATOR UNIT, = A geasolinc cngincedriven goncrotor

will he provided to furnish clcetric pcwof ot 230 volt, 3 phesc ond 115
volt, singlec phesc in the ovent of failurc of oommeoreinl powore Tho
unit will have & normel full-lond capacity of 25,0 Kve, which will bo
sufficiont to mainbdain in opecration tho‘oloctrical auxilisrics and tho
station lighting syston,

Fo  CRANE, - 4 5-ton overhead crenc will be installed in the ongine
room to facilitetc tho reopairing and installetion of any itoms of cquips
mcnt, Tho orone will be of standard construction, hand-operoted throughe
out, An cloectricel oporatcd onc~hzlf ton hoist will be attoghed teo tho
eranc te Lift cans of serconings from the rack room to the cngine room,

Ga SLUICE GATES, - Two motor éporated sluioco gates will be locotoed

ot the contrance to tho pump suction chember, Thesc gatos will normally
bo kept closed to prevont wotor from collecting in tho suction chambor.'
They will be openod only at such poriods as is necossary to operate tho
pumps, A third motor oporatod sluice gatc will be located in the gravity
diseharge eonduit fo provent backflow during porioeds when pumping is
nocassnrys This gato will bo normally kopt opon to permit weter to flow
by gravity to the river,

H, WiTER SYSTEM, = Thc city wator supply will be econnceted to tho

pumping station and will bo uscd for cooling tho gasolinc cnginecs and

L)

operating tho hydraulie goto valves on the 36" pumps,

_"174-“



I, FUEL SYSTHEliS, = Gasoline will be stored in a 3000 gallon tank,

and Diesel ¢il will be stored in o 1000 gallen tanlz, Both tanpks will be
buried in the ground adjacent to the building, IEech engine will be
supplied through an individual line running dircetly to its respective
fuel tank, Drip pané will be provided on cach gnscline engine corburetor
and connected to d conmon heuder returning to the gasoline tunk, 4ll
interior pining will be B/H irich inside diamecter, copper tubing with flaored
joiﬁt fittiﬂgs, exterior piping will be wroﬁght iron, At points where the
fuel lines are embedded in concrete or pan throughout beams or walls,
they will be proteoted by wrought pipe slceves, =

Je  SUMP PUIPS, =~ Two sump pumps will be provided, one.in cach end
of the pump room, Onc pump will have o capacity of 30 g.pems and will be
used only to kcep the pump room dry, The other pump will have o capacity
of 100 gepaile This pump will be used te kuecp the pump room dry and will
also bo uscd to unvwator the suction chumbor,

K. VALVES, -~ Gatc valves on the 16" sovage pump will be hond-oporatods
On the 36" pumps, the gate valves will bo hydraulieally operatoed, using
City water pressurc, & small pump comnectoed to a storage tank will bo
installed for omergoncy usc. Swing chock valves will be provided to prom
vent rovorse rotation of the geoor units and goasoline engines in the evont
that an cngine stallé. In addition, their use faecilitatoes the starting of
the wnits,

Le TRASH RAQ§§, -~ Two six-foot wids, muehanienlly clecancd, trash
racks will be installed dircetly behind the sluice gotes ot the ontronee
to the suction chambor,

i,  FIRE EXTIVCUISHER SYSTEM, ~ i curbon dioxide firc cxtinguishing

system will be installed and so arrangcd thot ony goseline ongine con bo
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blunkctod with gos by tripoing o valve just insido *the wéin ontrande %o
thclbuilding,‘”PoffabIo cxtingﬁishcrs'Will'bo pfovided to caro for any

othor omcrgoncios,

N, HEATING SYSTEM, - The heating system will bo of the two pipo

grd#iﬁy;fypo consisting of an oil firod boilor subplying stoom to unit
heoters in the ongino room, The 6ii.burnor will bo of the automatic pressure
atomizing type w&th'consﬁbﬁf cleotric ignition, Tho unit heaters will

bb of ample capadity‘to'hoat thcrongino room uwder the coldost waathcr‘
conditions,

0. POVER SOURCE, - Powor rcquiroments for the stotion will be approxie

mately 20 Kw, Powoer will be delivered to tho stotiod ot 115/?50 volts,
throc phoso, ©0 dycles ovor o four-wiro grounded systom, through a bank
of "T" gonnocted transformers, From the transformers, power will bo
takon to the station through an undorground fecder,

P, SWITCHBOARD AND CONTROL EUUIPMENT, - The switehboord will be of

the dead front, stocl oncloscd, low=voltage typo with all controls cnd
moters flushemounted on the front, 41l air circuit broakors will be
manually oporeted, Cireuit breakers for the inceming ‘feooder and standby
gonorator foeder will be reted 600 volts, 60 dycles A, C, provided with
instoentancous and timo-delay magneotic overcurront trips and interlocked
so that only onc breaker can bc in tho closced positfon ot any onc timo,
A1l brockers oporating threoe phasc circeuits will be rated 600 volts, 60
eycles ., Co of suitable ampore rating,

A distribution penelbonrd will he installed in tﬁo stotion to

distribute powcr to the voriocus light, rccceptacle, 'fon and heoter circuiﬁs.
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VII, STRUCTURAL. DESIGN,

i SPECIFIC.TIONS FOR STRUCTURAL DESIGN, -

1, General, - The structurnl design of the Keeney lanc Pumping
Station has been oxceubed in goneral in cceordunce with standord proctice,
The specifications which follow covaer the conditions affecting the desipgn

of the reinforeed conerete and structural stecl,

2, Unit weights, - The following unit weights for meterial

were assumed in the dosign of the structure:

62,5 pounds por cubic foot

“Viater
Dry enrth 100 " " woow
Saturated carth 125 n o n "
Conercto 150 " f n "
Brick ' 20 n noow

3e Barth prossures, - For computing earth pressure cnuscd by

dry earth Rankinc's formula was uscd, For saeturatced soils an cquivalent
liguid pressurc of 80 pounds per square foot per foot of denth was assumed,

Lie Structural stecl, - The design of structural stecl was corriod

out in accordance with the standard specificatione for 3tesl Construction
for Buildings of the imeriesn Institute of Stcel Construeticn,

5 Reinforced concrete, = In goneral, all roinforced concrote

was designed in nccordance with the "Joint Comnititoo on Standard Spoeifi-
cations for Conercte and Reinforeed Conercte" issucd in Jonuary 19327,

8, 4&llowable working stress, -« The allowablce working stress

in conecrcte used in-theo-design of the pump house structurc and conduits is
bascd on a comprchensive strongth of 3,000 pounds per squarce ineh in 28

doys,



bs Floxureg (fg)e = S Lbs, per 9, in,

Extrome fibre stross in compression 800
‘.... - e - u‘-,-A T "
Extreme fibre stress in compression
: . . . - L]
adjacent to supports of continuous or fixcd beams or rigid frames ... 900
L] ' S )

ce Shear (v), -

Beeans with no web reinforcement and without

Spccial &nchor&go TR N N N N N NN R Y NN YN Y 60

Boouns with no wob reinferccemont but with

special anchorago of longitudiﬁal 8ECOL sevaenrnssecversrecanssesnase G0
Beans vith properly doesignod web reinforccment

but without spccinl anchoranc of longitudinal stocl seisissevenssenses 180
Boums With proporly designed wob roinforcomont

and with special enchorago of longitudinal Steol sesecsessssssssescse 270

Pootings where longitudinal bars hnve no

Special anchorago .-..'.l.l...lt.l.l..ﬁill'l'..l.l.‘.ll.?l..‘l!"..l. 60

Tootings where longitudinal bars have

-

Spoci&l &nchorago N R R 90

dy Bond (u), =

In boams, slabs, and onc viay footings 100 .

Whore speeial anchorngs is provided o 200
The above stresses oro for deformed bors,

e Boaring (fole =

“Thore a eoncorots membor hivs an arca at lcast
; ; b s

twice thO arcg in bO&ring IR IR AN N N R N N N NN NN NN R R NN NN ] 500

fo Axinl compression (fg)e -,

Colums With l&tﬂral tics SO VB AP IE N ORI RIS A BB NN 675
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Lhse por g, ing

g£s Steel stresses, -
Tension S s es NN st Rt TR RsRa bt e banuyg 203000
‘N‘eb reinforceﬂlent |D!¢.lui-l....|.Ol...l.l. 16‘000

h, Protective conerete covering, =

Type of members Minimum cover in inches

TNOrIOT S1ADS sesassrscsaseocsnnnsosssnscsonasnssrsnnense l;l/é
Interior bofilS seesssascesssenssnsanecscenssesasarsancesoag 2
Members poured directly agoinst fhe ground ......;..,...,. L
Members expoééd to éarth,of water bub poured against férms 3

For secondary steel, such as temperature of spacer steel, the
above minimum cover may bo decreased by the diameter of the tomperature
or spacer steel rods,

B. BASIC ABSLITIONS FOR DESIGH, =

1, Roof_E}ab. - The roof slab is of reinforced concrete, It

is designed to carry the full dead load plus & live load of LO™ per square
foot of roof surface, .

2e¢ Roof beams, - The roof beams are of structural steel encased
in conereote fireproofing, They are designed to carry the full dead load,
plus the full live load of LOY per squere foot of roof éurfhce. In
addition to toking up the roof load, theose beams together with the columns
to which they arc connected, form pertel frames which teke up wind load
and crane thrusts on the building, The ond connections arc designed to
take up all such herizental loads,

3¢ Columns, - 2, Structural stucl columns in thé side walls
and end walls of the supcrstructure take up the dircct roof loads as well

as all wind loads on the sides of the sunorstructur:, In addition, the
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“gbiuﬁhsiihjfﬁé‘sido walls carry crenc brackets which support the crane
runway, These columns are designed tovbiffy‘full'iiﬁo andrdead load from
the roo}j dead-iddd, live load and impacf.éffedt from the traveling crane;
bcndinézaue td-édocﬁtficéiiy'dﬁﬁiiéd.loads,ﬁénd bending due to wind load-
on the building, No point Bf‘ihflection'was considercd in the colwm de=
"éégﬁi"d”%i£—énded‘ﬁdndition et the basc being assumed,

b, ‘fall columns in the ends of the buiidiné were designed
for full déad load and livo iodd'ffoﬁ rdbf, blus wind lJ&d on the bul lding,.

c; Allovable stress ig‘columnS'woro figurcd from
f=l7000-0.h856§)2 formula ﬁitﬂ s maximum allowable atrcss of 15,000 per
squarc inch for dead 1oad‘p1us live load, ond a maximup allowable stross
of 20,000:% per squarc inch for combincd dond load, livc load, and wind

load: 1/r limitod not to oxccod 120,

lie Enginc room floor, = The ongino. room floor is dcsigncd to

carry all cngincs, motors, cte., actually to be pfaccd on tho floor, as
well as 2 wniform load,
Tho following assumptions wero made for dcéign purposcs,

84 For tho fleor slab and rcmovabic'stepl fIbof‘platos
above the pump room, the design leads arc the ostimatod doad load plus
5 wniform 1ivo load of 3004t per squarc foot, |

E, For the floor slab and romovablc stcel floor plates
above the trash rack chamber and the boiler robm, the design loads zro
tho ostimatcd dood loads plus o wiform live lead of LOo# per squarc foot,

8¢ For the floor boams, the design‘londs aro tho'éétimatod
dead ldads, the ﬁctual mochinery loads, o concrﬁtc.Baéo s1ab load under

the gasolinc and Dicsel cnginos, and a wmiform live lond on the unoccupiod

portion of the floor slabs which contribute londs to the beams undor
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consideration, The uniform live load for beams over the pump room is 250
psr §q. ft, cnd for the beams over the trash rack room and boilsr room 3005}
per sq, ft, For the machinery loads, en impanct fector of 100 percent has

boen added, . |

5e Trash rack room and boiler room floors, = The following

load assumptions waore made for design purposes in designing the tracsh
reck room end boiler room floors,

e For the trasn rock chamber, the design lowds for the
floor slab and removible steel cover plates are the estimsted dend lpads
plus & uniform live lood of L00# per sq, ft.; for the room south of the
trash rack chamber a uniform live lond of 200:# per sqe fte was assumcd,

bs For tho boiler room, the design loads for the fleor slab
arc the cstimated dead lceds, & uniform live locd of 200+ por sq. ft, and
for the horizontal thrust from the north well,

Ce _For the trosh rack room floor boums, the design lecds
are the cstimeted dood lowds and & uniform live lond of 200.% per sq, ft.

6. Substructure, ~ B The substructurc is to be of reinforeed

conerctc, The tomporory ond wanll ond trash rock choarbter of the axisting
Keency Lanc Pumping Stotion is te be romoved and the substructure of the
new station joinecd to the old so thot it becomes an inteogral part of ity
The asphalt conting on thoe roeinforeing bars oxtonding from the old sub-
structurc is to bc thoroughly elcancd off and the bers strajghtconed out so
that they wﬁll bond into the now suhstructurcs

be Ikombronc woatorproofing is ctlled for to be placed over
thc outer surfacc of the substructure walls, “ntorproofing may be omitted
for the suction chombor and discharge condult as well os on the wost wall

bclow the level of the trosh rock chomber and boiller room fleoors where
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such waterproofing would be of no value, - - "' ‘

‘oe For-the longth of thé pump room the side walls, stction
chamber and dischargo oonduit wero dosigncd as one monolithie cvntihmous
structurc with the wolls assumcd hinged ot the top., The portion of theo
north wall beyond the. pump room was designed as o ¢ontinuous structuro
hinged: ot the top and fixed at a beam in the floor sladb ot the ond of the
trash rock dividing vall, The portion of-the west wall and pump room
dividing wall parcllcl and opposite to the trash reck divi@ing wall wos
designed as a contiruous structure hinged at the top, supportocd at the
trash rack ohamber floor and fixod-ot tho bose slab of thé.pnmp foom. The
remiining soctions o oxch cnd of tho west wnll weore dosigned as hinged ot
the top, supported at the intcrmediste floor lovel end continuous with the
bosc, . The south wall vias dosigned as £ continuous section hinged at the
top, supported at tho intormediate fleor lovel, and fixed at 2 beorm in the
basce slab dircetly uwnder the wall with tho gate opening#. The interior
walls worc dosigned to tnke getc loads and horizontal and vortieel rocetions
from adjoining wolls and slabs, The bose slob of the intake conduit cxe
tonding approximetcly 2-1/2 foct beyond the stetion wes designed os o
cantilover cxtonding from the stotion, The walls end roof of this scetion
worg dosigned as & oontinﬁous bent with both logs fixod nt the bosc slab,
The dnteke conduit connceting the diversion chambor to the stotion ﬁas doe
signed as o continuous frome,

d, Ths loiding-consistud of the vertical londs dus o tho
weight of the strusture; the vertical live and impact locds®from the cngine
room floor; the roof live lond and the thrusts ogainst tho walls from carth
end woater prossurc, The discharge conduit is also subjooctod to o bursting

pressure rosching o maximum when the river rooches elovation Llj.ly ft,



Figishod_g?ound clevation will bo ot +23%45 while the bottom of the pump
room Tloor slab will be at elevation 6,8, Ground water was assumed as
reaching elevation +12,0, ’Thé $tatioh‘was‘found,tc load the soii to ﬁ.
pressure ofIE?BO# per sa. ft. maximuim,

Te Stairways and ladders,., - Conecrete stairways provide access

to the boiler room and trash rack chamber, --An open grating stairway loads
from the boiler room to the pump room.. Steel ladders are provide& in each
gate wall, Cast irbh laddér'rungs are provided for access to the hack side
of cach trash }ack.

8 Irash racks, # The tragh racks are mechanically operated,
Recesscs wero provided in the walls and base sladb for the racis to be
slid inte placc ond grouted in,

94 Stcady beams, -~ Stendy beams are reguired to support tha

shafts from the right angle gear wnits to the pumps, Each beam is mdo of
two 10 inch stccl channcls connected with batten plates and latticc bars
to form a stiff horizontal girder. The componcn? parts of the stecady beam
are belted togethor throughout, |

¢. ARCHITECTURE,

le Pumping Station, - The pumping station will bo o building of

modern design, in keeping with the architectural ireatment uscd on similar
projcots clsowheore on the Connceticut River,,

The oxisting 20'-6" wide by 30'-G" long substructurc together
with the o%isting floor slab and comercte curdb will be rousoed in the cone
struction of tho now pumping stetion, The oxisting concrctc curb will be
built up to meet the now height requircd for architectural design,

The pumping'stotion will be a flat roof'cd, brick and glass

bloek structurc with cast stonc trim, 30'-6" x 75'-0" outside dimensions
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with an 611 addition 91-0" 'x 26%-0" on tho ‘wost cnd of the south wall,
Thé 13 ineh thiok briek walls ars capped with o cust stono
coping and oxtend above tho roof slab to form o 'parapot well arcund tho
entirc building, A flat type roof was chosen as being sconomiéal and in
kKooping with tho erchitcetural design,. as well es scrving as'a lecaticn
for tho onginc éxhaust mafflers, The roof systom consists of stecl boams
oneased in conerdto and stpported By steol columms. The roof slab vill bo
5-1/2 inchcs thick, covcrced with a cinder coricrote fill, over whiek a Leply
esphalt and gravel roofing will be placed, The roof iIs sloped to drain
toward the north side of the building and roof "dreinago ié ofptied into
the suction chambor by moans of downspouts, There arc no outsidc pildastoers
exccpt tho two Bweinch pilastors at the maiIn cntrance and a portion of‘tho
south wall which projoc%s ly inchos, to obtain ‘architceturnl trontmont,
Insidc tho building thore arc pilastors et the chimncy and at cach struce
tural stccl column, the pilasters forming fircproof column cneascmontsy
The enginc room floor will be an Beineh structural cdncrcto floor slab.'
A hend-operatoed troveling crenc of 5 tons “lifting capscity will cperato
for the full longth of the building und will Eo ugod for instolling and
moving pumps and mechinory, Accoss for thd cranc hoist to thHe pump room
will bo through two 7% x 10! oponings in the engino room floor, thoso
openings boing normelly covertd with romovable chockercd floor platos,
Thore are ne window sash in tho building, Light will bo
admittcd through gless biock'panols.'Thc wollediffuscd and wniform
light which thoy provido and their appoerance is dlso in keoping with
tho spirit of tho nrchitcetural design, To pfé%idc vontilation for tho
engine room, adjustoblo louvers have buen placod low in tho oxtorior

brick walls, Tho pump'}oom end the trash rack chamber arc ventiloted by
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cleetriec motor oporatod blowers, oxhaustced through fixed louvers, sct low
in the cxtorior brick wolls, The boiler room is wvented by o gravity duet
which exhausts through o grille in ecne of the main entrance pilasters,

Two doors give access inte the building,

The main ertrance door, 7'=6" wide by 10'-0" high consists
of two leafs, flush, hollow motal construction and gives entrance direetly
to the engine room floor, 1t is large enough to provide adequute clearonce
for any replacement of mechanical cquipment which may be required in the
futurc, The 3'=0" wide by 7'-0" high hollow metal door on the cost sido
of the building provides a service entrance inte the station, dLccess to
the roof is obtoined by means of o stecl ladder in the faco of thoe cnst

wnll and is close By the scrviece deor,
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VIII. CCNSTRUCTICN FROCEDURE.

A, SHAUZNCE OF OPERATIONS, - The schedule of work will rcquire

the contractor to remove the existing tomporsry pumping siation supore
structure and construet the now pumping stobvion utilizing the oxisting
substructure and comploete all work in 250 culendar doys aftor rcoecipt by
the controctor of notice to procced,

B, CONCRETE CCHSTRUCTION, .

le Composition of concrotc, - The concrote will be composcd of

cémcnt, finc aggregato, conrsc aggrugate and woter so proportioncd and
mixcd as to produce a plastic, workable mixturc, A1l conercte will bo
Closs & oxecort the base slob whieh will be Closs B, Class A concrote will
heve on ATLIDES compressive stress of not less theon 21,00 lbs, por squorc
inch in sccordanco with o standord 28-duy tost, The avorage comprassive
stress for Class B conerote will be 3000 lbs; por square inch in accorde
anee with a stendard 26~doy tost, Conercteo will be testod by the Cemtral
Concrcte Laboratory, Mount Vernon, N, Y,

8, Coment, - Ccment will be tusted by the Central Cenercte
Laboratory and rosults of those tosts shall e known boeforc the coment is
used, Fortlinnd comont of & well-known and acecptablo brand will be used
throughout,

be Finc aggregoto, - Natural sand will be uscd 2s o fine

aggrogatces Tho aggrogote will bo subjeet to thorough cnalysis, including
mognesium sulphote soundncss tests, and tosts mnde on mortar speeimens
for comprcssive strongth,

4

ce Coarsc saggreogoto. - Washed grovel or crushed stone of

requircd sizes will by uscd os coursc cpprogates It will consist of hnrd,
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tough end durable partioles frco from adherent coating and will be froee
from vogetable matter, Only & small amount of soft, friablec, thin or
clongatod particles will bé.allcwed. ‘The éggregafo will be subject to
accclerated freoczing and thawing tests and tqrtagrough‘gn&%ysis, inolud=
ing magnesium sulphatec tests for soundncss,

E, EE&EE? - Tho amount of wator uscd per bag of comont
for onch batch of conerotc will be prodetermined; in goneral, it will bo
the minimum amount noeessary to produce & plustle mixture of the strength
spocifiod, Slump tests will bo reguircd Jn neccordance with thoe speoificae

tions,

2o Ficld control,

ae Storage, - The conercte componcnts will be stored in a
thoroughly dry,'WUchc?-tight and properly ventilated building, The fine
aend coarsc aggregetes will be stored In such & menncr that inclusion of
forcign matorial will be avoided,

be IMixing, - The cxaet proportions of all materials in
the conoretc will be predetermined, The mixing will be dono in approved
mechonical mixers of a rotating type, end thoro will he adequate faoilie
tios for accurato moasurement end control of eachlgflthc meterials wsed
in the concrotes Mixing will be done in batchos of sizes as dirgeted and
samples will be token for slump tosts and for compressive strongth tosts,
Inspoctors will at all times suporvisce and inspeet tho mixing proccdurc,

Ce Placing. - Ceonorcte will bo Ql;ccd before the initial
sct has occurrcd, Forms will be c¢lenn, oiled, rigidly braccd end of ample
strongth, Concro?o pourcd direstly against the ground will be placed on
clean domp surfacos, lochanical vibrators will bg used and forking or hande

spading will bo applicd adjacent to forms on gxposcd surfaees to insure
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smooth cven surfﬁocs. The locgtiogEQf virtical and horizontal construction
joints as well as oontraction and oxpansion joints, and thc location of water
stops aro indicated on the drawings, The locations of construction joints
are tentobtive and may be changcq_to suit conditions in the ficlds Bofore
plecing conercte, all reinforeing stool will bq_inspgctcd and pouring of the
concrcte will be supcrviscd cnd dirceted by Govermmoen® inspectors. -Adeguato

procautions will bo taken if conercts is to b pleced in cold or hot weather,

Pa Joining the now substructurc to existing substrueturc,

ne Removnl of cxisting structurces. - The temporary ond wall

of thc substructurc of the existing stotion, the trash rack ehamber, the two
transition scetions and the connceting eoncrote pipe of the coxisting intoke
conduit will be removod, The conerctc pilug in tho discharge conduit will be
drilled out to pommit romoval and tho fuccs dresscd smooth te the dimensions
of the proesont conduis, |

E? Clcaning, - The surfaces of the cxisting pump room wnlls

.

aend conduits tc whioh the novw substructurc is to be joinecd will . be thoroughly
clcancd of all mestio and deloterious metorial, The copper water stops will
bo c}oanod of all old concrohc and mastic and stroipghtencd out to pormit
bonding into the now concrcte, Reinfercing bors will be clonned of all
mastic or asplnltic paint, ond stroightened out to bond into the now sube

[

structurc,

C.,  STRUCTUR.L STEEL CCNSTRUCTION, ~ Structural stccl consists of the
frame work for the supcrstructurc, a stairway and the miscclloncous frames,

angles, chockereod plates, eranc ralls, railings and ladders,

le Superstructurc framcwork. - The suporstructurc fromowork cone

sists of beams and columns which will form a skeloton framc for the cxteorier

s

walls and roof, and will provide o rumway for the hand-operwted crance Tho

'

columns will be soourcly anchorcd to the conercte wolls and will be comcetod

-3l -



to the roof beams with web connection angles and wind bracing comnectionse

The crune rails will be fastened to the orane runway beams with bent hook
.bolts, Crane stops at each end of the runwny will prevent the traveling

crane from running intc the end wolls,

4

2e Stairway, - The stairwey treads in the pump room will be
supported on structural stecl charmels, Pipe railings are to be fastened
to the top flanges of thc stairway channels.

e Pemovable floor platas. - Acooss for the crane to the pump

room will be obtained by romoving checkered floor plintes, The removoble

covers consist of cheekored plates welded to angles. Each opening in the
floor is covorcd, Lifting Yandles aro providod in the plates for casy
ramoval,

Lo Miscellaneous angles and frames, - MNisccllancous structural

stccl such as door frames, angles, grilles, ote., will be creeted and
placed as indicated on the drawings and ot such time as reguired,

D, CONSTRUCTION PERICD, = A study of hydrogrophs of the Connceticut

River plotted from data recorded by the United States Weathor Burcou from
1917 to 1938, o total of 22 cons.cutive yoars, shows that tho mojority of
the floods at Hartford occcur in the spring months of Morch, April, and laoy,
The site of tho pumping station is ét cpproximatoly clovation 22,0 meSele
¥With the oxcoption of 1930, it will be noted thﬂt floods have rcuchsd
clovation 18,0 mes,l, or morc, cvury”sprlng.” HﬁWOVCT, hotwoon Moy 15 and
December 1 only dwico hos the pook of n;& flood renched elovation 2040 .
MeSels 05 foll&wss | -

L]

Dotc o Elovation of High Water

November 8, 1927 B . 2%2
Soptombor 23, 1938 o “‘55.h

-.32 .



Consideration of this matter including a study of the above table leads to
the conelusion thnt protceetion to cleovation 26,0 mes,.l. will probably be
sufficicnt, The contractor will be rosponsible for all damnge by floods
to clovation 24,0 while the Govornment will be rosponsible for damage by
floods which may cxcccd clevation 26,0; tho contracter being required to
repair 211 such dormage ot controct unit prices. It is proposcd to have
the work carricd out approximatcly in accordoncc with tho follgwing cone

struction scheodulo:

:Time Limits:No, of :Daily Ratc of:

Structural stocl cone=

struction No dato : 10

Dosignation Quantity: of Working:Construction 2 Rom
1 Cue¥ds,:Oporoticns ¢ Days ¢ Cu,Yds, tmorks
Common Excavation : 250 : No date 12 ; 350 :
Rock Excavaticn : None 1 No datc : - H -
Concrcte in substructurc, : : H :
otc, : 635 3 Ko date 1 16 Lo
Baokfill : 2100 : No date : 5 g 20

AL L T T L
- =

Romovel of wooden super-
structurc and masenry

we v a»
. s ar we

" 42 me am
PR A H3 SS Ba 4R 48 NT A0 Bp B8 28 SF e% S5 S5 &% AR ¥p

substructuro : No dote : 150
Installotion of cquipmont : No date : 50 :
Job complcted : : No date : 250 :

B IMSTALLATION OF IQUIFMENT, = The installation of the clcestrical

and mochanical cquipmont will be completed within the 250 days allowed for
the construction of the station,

¥, INSPECTICK AND TESTS, - Ficld inspceetion of oll portions of tho

construction work will bec medeo, Progross roports during construction will

ineludo o log of the work cocomplished tnd the number of workors on the jobe
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o

Ficld and laborotory tosts of conerctc and other materinls will control

the quality of the work,



IX. OSUMMARY OF COST.



IX, OSUMMARY OF COST.

The total eonstruction cost of the Xecnoy lLanc Pumping Station
ineluding the conduit conncction and mcchanical cguipment, has been cstiw-
moted to be $123,900, including 15 porcoent for cngincoring and 10 pereont
for contingencicse This amount has beoen distributed as follows:

(1) Pumping Station:

ae Conercte foatures $23,L00

E, Superstructurc 23,100

Ca Miscellancous 16,600
463,100

(2) Mcchanical Byuipmoent 60,800
TOTAL $123,900

(1) ae = Tho "ooncrote footurces" consist of intakc structures, foundation
of pumping station and outlect conncetion te cxisting conduit,

(1) be = "Superstructurc" consists of the complete brick and stecl builde
ing above the orcrating floor,

(1) co = "Misccllanceus" items arc common cxcovation and backfill, rimoval
of cxisting supcrstructurc, miscellancous iron and stocl, troash racks ond
other itoems not included in (1) a above,

(2) - "Mechenical cquipment” consists of throc pumps, gas cngincs, goar

units, valvcs and piping and misccllancous itoms,
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